Design, synthesis, and properties of (4S)-7-(4-amino-2-substituted-pyrrolidin-1-yl)quinolone-3-carboxylic acids.
The quinolonecarboxylic acids constitute a class of extremely potent and orally active broad-spectrum antibacterial agents. These compounds have been shown to inhibit DNA gyrase, a key enzyme in bacterial DNA replication. The 7-(3-aminopyrrolidinyl)quinolone A-60969 (1) is a particularly potent member of this class and is currently undergoing clinical evaluation. We have studied a series of enantiomerically homogeneous (4S)-7-(4-amino-2-substituted-pyrrolidinyl)quinolones in an effort to utilize the 2-position of the pyrrolidine moiety to improve upon the solubility and pharmacokinetic properties of this class of compounds while still maintaining potent antibacterial activity. We have found that the absolute stereochemistry at the 2-position of the pyrrolidine ring is critical to the maintenance of such activity. In this paper, we report the full details of the asymmetric synthesis and the in vitro and in vivo structure-activity relationships of this series of compounds as well as the physiochemical properties, such as water solubility and log P, associated with the structural modifications. We also discuss the pharmacokinetic properties of several of these compounds in mice and the pharmacokinetics of 59, which has the best overall properties of agents in this study, in dog.